This document contains supplementary information to the main article. Some extra figures of structures mentioned but not shown in the main article are included -these are the TS for H-di↵usion, the adsorption structures for the various addition isomers of two and three water molecules and a electrostatic potential map over the Cu 7 (H 2 O) 5 cluster. Details of the NBO analysis -charges and electron populations -are provided, as is an analysis of the preferred adsorption sites of the H ⇧ , H + , H 2 ,OH ⇧ and H 2 O species. Complimentary graphs and diagrams for the adsorption energies included as well as the relative enthalpies for the di↵erent stages of the gas phase oxidation reactions are also included. Additionally, we provide a Gibbs free energy diagram for the sequential oxidation of the Cu 7 cluster for atmospheric pressure of H 2 gas. All reported energies are determined at the PBE0/LACV3P**++//PBE0/LACVP*+ level of theory if not otherwise specified.
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